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The exact sojl smplfng loc~tlons wIII Bet.u~llybe determined by $,
!,. . r~nd~sclcctfori process to obtain statistically meaningful ondounb~~scd

Y@sults● SPCCf&l smples wII1 also be collect-cdwfthin “hot spot” arca$
or’other areas of specialized Interest. The smples wtll Ix placed {n
plbstfc Mgs tdth appropriate tdentfftcaflon tags and rt!ridfedfor shfpmnt

- @ LU., where they will undergo preprocessing and gmna-specttil 81Mlysfsc7 lt is ant$cfptted that analyses for other radfonucl~des of Interest, ~u~h
:.. 6s, pluton{um-23$ and $trontlum-90, will be perforrwd at a COt’I~r&C~Or

;“’-. Iaboratgry. .

l“”, Purpbsc: Gmrna-Cxposure Rate sur’

i The gwm-ray exposure rrmsurement.s program conducted on the ground f$ “
desffmti to supplement the {GM aerfal survey by providing detefled

!.. exmfmt~on of the gwo~rbphfcrilwrlobfllty o{ the exposure r~tes w{t.h{n
selectfw brctis, and to prov+dc overall yerfffcatiCm of b)) Mpmure t’OtC
rrwisurementsriladcdurtng this survey.

.

~ea$urements of the exposure rate at 1 m above the ground wfl1 be nmde
~~~~n~~e 1{81Nfntfllat.cm bt each of the SOfl sampling lo~tfon$ on both

liIe ionization chamber w$II be prfmarfly used formeasurwwnts
within the central scctlon of bikini ]slanciwtth addftfoml rneasurmmts to
LC made &t “hot spot” arms revealed hy the wrfal survc . Thus, 8 fdfrly

{cmpfiehcnslve picture of the gamma-ray exposure rates ~~f 1 be ava~lable for’
both tslarids from thfs prwgram for ccmlp~rfsonand wl{dbtion of the aet’f&l .
survey results.

EMklnl~Ground lfeterProgrm

Ptirose:
+

To cstab~lsh a net~’orkof wll Iocatfons on Bfkfnl and Emu Jsl?nds
n ord~i to assess the ground wter quall$y and to systmnaticrilly study the

hydrologyand gcochwdstry of radfcmuclides
ground water systc<ti.

t rimjor 811d trbce elements in the
}!atcr mowwmt and msldcnce times idll bc asse$scd la

deduce the transport rates and rncchonismsfor radionucl+des deposited {n the
Ml zone or tiken up by ve@6tlon.
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soflso and to rclat.cthe food-species radioactivity to other ~ndl%cnou$
- non-food SWC{CS wb$ch my hwe fndicator species pDtent~al~ The ufi~que

fnformtlon that thfs survey wIII prwvfck f%:

1.

2,

3.

4,

5.

6.

7.

F&thods and I@fiswrements:
.

The $Bmplfng proqramwlll therefore cunslst of fntegr~fed sample serfe$
composed Of food species and$oil p~ftle SXJmplcs whtcb w{II be Obbfnt?d OR
an Bd hoc, $pecfes bvafl~ble basis.-—.- A broader smpl ing progrm which w{II
be bsed upm ? widely bvdilablc $pec~e$, prob8bly I“lesserschmidfa or ScaeVo~8,
w{II &lso be carrfcd out to determtnc the intra-fslsnd varitit.fens in wgeta-

..—— ..-

t$on radioactivity. These c18t8will be valueblc in re.coxmef%in~ future
agr{c.ultiralsites and to correlate w~th the broad sol] rad~o~ctlv.ity surYW ..
6hd the berial $VHWY, .

.

hn uttfmpt Htll hi m8& to correlate some sa~l \ ng sites Wfth ibe
ground-w~ter survey to prwide dbta ,onthe cycllng of radicmuctides at ~he.
gfvr.nsite. Al1 food species presently grcndng and fruft.tnp cm Btkfrii will
be s.~mpled in trfpl+c~te ff the qu~ntlty Of material pwmfts, S011 prOfilM
(?/tree} w~11 be obtained tn the root zone of the tree sampled to” dctmnine
the conccmtrat.jon of radfoacf.ivlty ~n the soil, tile sofl water and the
org8nic fraction. A la e sample of soil (3 kg.) fromlbe o~anic zort&Of

7the SOf~ (]-30 cm. depth will be taken to fimke a ~CZ)ClJ$n9 cmsuro”hent of
soil solut$on rfidioactivfty, Both Ieaws and fruit will be s~plcd tO
perrnftleaf-to-fruft transfer coefficient to be calculated. km-food

!spczies will Blso be sampled In the victn ty of thp foad s.pectcsto provide
informtfon on species vbriation in radionuclfde uptMe, and to evaluate the
Use of non-food SpeCfes concbntrbtlons {n prcd$ct.lvc R%sessun?rttof human
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Intakcwhonno food products are bvatlablc for &ne1Ysfs9 Thf$ aPProac~~a~ .
used fn the Lnewctak surv~y because of the paucfty of food specfcs on the
8WJI.

This program blongwlth the ground wbkr program wfll supply the chta
base for asscssin the long term dDse ccwnnfttnwnt via food ch~fns upon

Erehabititfon of t c ~tiII and lnclus~on of coconut, pmdwws fruft~ br@-
fruit, banbnas and pbpbybs In the diet.

~tk.fn+ Air Sampling Program
.
Purjme: We concentrations of rhdfonucl{des fn air at the IHkfnfAtoll
~wwected to be very low, therefore, the air smpllng pro~ram is designed
ti ~~haslze the dctcrwdnatfon of the mass Ioadlng (conccntntlm of t~ti~
suspmicd pfirtfculat.es) oh the Islands of Ofkfnf and [neu. Me E4!SS loading
awt’obch has been used in the pest to predfct the ]Ohg torn) expected con-
centration in alr of t-8dionuclldes(pzrtlcul&rly 239Pu) by use of the rclhtfOfi-
sh~p

. .

()
JmJ
9 ,0,, x (w) a,, u (%) air

Ihls relut\onshfp assumes that 811 of the suspended particulate rotter in
air fs det’{vcdfrom tie mfl surfBcc and that the average nass ]t)bd{ng of the
&tmosphere is 100 vg/m3. Both a~smptfons are believed to lw conservative
f6rm31]T%cff$c ~s]ands fis per~& s a Ia.rge partof the total suspended
particulate may be derived fr6m J w ocean, ~nd it Is Ifkely that Wtihl
mass lo~dings bre Iowr than 100 )J9/m3 on these W1811 f$lands. TO OUr ~
knowled~c, hcw:ever,such mass Ioadlng nwzisurenmts hwe never been nmde.

The uir samp~lng program is desf~ned to 8chieve th; follcn~tngobjcct{vcs:.

1*

2.

3.
-.

4.

,,

.
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a chtingeof the collection med<a. The fllters for the hi~h volume StIKIphWS
w~ll be CIIBW4 daily. Gravlmctr.icbnalysfs of all collection mcd{a w$ll be
done in orfkr to detmrdne mass col~ectfon. The COIlectfonsurfacestr~
the c8sc&de lmpbc~ors wf)l be submitted for radionuclide .bnalysts. The h$gh
VOlUfIW fllt.er$may be analyzed depending upon the &mount of collcctedmass~ ““ “
the results from “the cascade imp&ctors, and the prforlty for available funds.
}~asurwnts Of wind wlocity wfl 1 be made and worded or] ~~th ~f~fnf end
Eneu ]Slbllds; ft is bntfclpated that adrj{tional rr}cteorolopfcal mebSuremMtS
w~ll be avaflahlc from the US1{SChauvenet. Afr $aJIIPl fng wfll also Im conducted

. .
. . .

. .

ln addition? & few per$onal air samplers may bewom by those personnel
antfclpatcd to experience the m~xhurr]dusty condlticms while performingtic -
soil Mmplfng progrm. .
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Brief Summary of llcdicalFindinEs In the Mrshallcse
%2 s
r

Accidentally Exposed to Radioactive Fallout in 1954 7’/p~
‘%

The accidental exposure occurred on March 1, 1954 following deton?-
‘=------

tion of a thermonuclear devise on Bikini in the Pacific Proving Grounds.

A shift in wind resulted in fallout

Island Distance from Bikini

?longelap - 105 miles

Ailingnae 110 “
Rongerik 135 “

Utirik 275 “

on the’following inhabited island$-,

Escimaced
No. of People Ganma dose

64 175 rads

18 65 “

28* 70 “

158 14 “
*
American Service men

There were no deaths but

in the Rongelap people.

certain acute effects were noted, particularly

Transient depression of blood cells was follow-

ed by recovery to near normal levels by one year. Fallout deposited on

the body resulted in skin bums and spotty loss of hair in the Rongelap,

Ailingnae and Rongerik groups. The burns healed and the hair regrew with-

out

nal

complications in several months. Urine analyses revealed that inter-

absorption of radioactive material had occurred from inhalation and

ingestion of contaminated food and water but no acute effects were ob-

served from this source (?s will be seen below late effects did occur).

Follow-up examinations during the first decade showed few findings

that could be related to radiation exposure. Possibly related was the

occurrence of about twice the number of miscarriages and stillbirths

in the exposed compared with unexposed Rongelap women. This differ-

ence was not seen after 5 years.
&OE ARC1-iiVES
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During the second decade there have been more serious developments.

Some Rongelap children showed growth retardation which was later realized

to be associated with a hypothyroid condition due to radiation injury to

the thyroid gland largely from radioactive iodine absorbed at the time

of the fallout. The thyroid dose was estimated co be 335 rads for

Rongelap adults and 700-1400 rads for children, the higher dose in child-

ren being due to rhe smaller size of their thyroid glands.
.

In 1963 tumors of the thyroid began to appear in Rongelap children

and to a lesser extent in

in ensuing years until at

adults. These tumors have continued to develop

the present time 29 of 86 Rongelap and Ailingnae

people (about 1/3) have developed abnormalities of the thyroid gland, the

majority in children.

m

Rongelap

Ailingnae

Combined

Age at
Exposure No.—

< 10 22*

> 10 45

< 10 7-

> 10 12

< 10 29

< 10 86

x 3 of these were exposed
thyroid tumors removed.

-.

?’hyroid
Abnormalities Surgery Carlcer

18 (82%) . 16 1

5 (11%) 4 2“

2 (29%) 1 0

4 (36%) 3 0

20 (70%) 17 ~

29 (34%) 7 2

in utero, one of whom had nor:-malignant

$+ ~OEARC?WES
1 of these was exposed in utero.

)
The table shows that 24 have had thyroid surgery in the United States ~-ich

three of the tumors proving to be cancer. No recurrence of tumors has been no~ed

following surgery. A low incidence of thyroid tumors has also been noted

in the unexposed Rongelap control and in the low exposure Utirik groups.
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The exposed Rongelap people have been treated with thyroid hormone

for the past 10 years and this treatment has successfully maintained nor-

mal thyroid status in the affected people and enhanced growth and develop-

ment in retarded children.

In 1972 a 19 year old Rongelap man who had been exposed at one year

of age died of acute leukemia in spite of - extensive treatment at the

Jn57trHZSe4 #/:1~.

Clinical Center of the National ~a~ . The illness may have

been induced ~y radiation.

The annual medical examinations of the exposed Marshallese people

continue with a team of highly qualified medical specialists. In addi-

tion we now have a resident physician stationed in the Marshall Islands

people on the outer islands.

&MOEARCHIVES
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